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101

Forming a first gate metal pattern on a base substrate

¢ 102
Forming a gate insulating layer, a first active layer /
pattern and a source-drain metal pattern on the base
substrate where the first gate metal pattern 1s formed

¢ 103
Forming a first protective layer pattern and a through //

hole pattern on the base substrate where the source-
drain metal pattern 1s formed

¢ 104
Forming a second protective layer pattern, a second /
active layer pattern and a pixel electrode pattern on
the base substrate where the first protective layer
pattern 1s formed

FIG.1
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1011
Depositing a first oxide transparent semiconductor /
thin fi1lm on the base substrate

¢ 1012

Depositing a first metal layer on the base substrate
where the first oxide transparent semiconductor thin /
f1lm 1s deposited

J, 1013
Performing one patterning process on the base /

substrate where the first metal layer 1s deposited, to
form a common e¢lectrode pattern and a common line

¢ 1014
Pertorming an etching on the base substrate where the /
common electrode pattern 1s formed, to form a gate
line, a first gate metal pattern and a data line

FIG. 2
- 3003
- 3002
- 3001
FIG. 3
3005

3004 > /

FIG. 4
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: — — _ 1021
Forming a gate insulating layer on the base substrate /

where the first gate metal pattern 1s formed, by a
PECVD process

¢

Depositing a second oxide transparent semiconductor 1022
thin film on the base substrate where the gate
insulating layer 1s formed

i 1023

Depositing a second metal layer on the base substrate
where the second oxide transparent semiconductor
thin film 1s deposited

N

N

Performing one patterning process on the base j24

substrate where the second metal layer i1s deposited, to
form a first active layer pattern and a source-drain
metal pattern

F1G. 5

- 3006

FIG. 6
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FIG. 77
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Depositing a first protective layer thin film on the 1031
base substrate where the source-drain metal |
pattern Is deposited

v

Performing one patterning process on the base 1032
substrate where the first protective layer thin film |

IS deposited to form a first protective layer
pattern and a through hole pattern

FIG. 8

3010 3009

AV

FIG. 9
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1041
Depositing a third oxide transparent semiconductor thin ‘/

film on the base substrate where the through hole pattern 1s
formed, by a magnetron sputtering process

¢

Depositing a protective layer thin film on the base
substrate where the third oxide transparent semiconductor
thin film 1s deposited by a PECVD process

’

Coating a layer of photoresist on the base substrate
where the protective layer thin film 1s deposited

¢

Performing exposing and developing on the coated
photoresist with a gray tone or half tone mask to form
a second protective layer pattern, a second active
layer pattern and a pixel electrode pattern

1042

N

1043

\

1044

\

FIG. 10
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FIG 11

3012 3011

FIG. 12
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Depositing a third oxide transparent semiconductor thin | 1061
film on the base substrate where the through hole pattern /
is formed, by a magnetron sputtering process B

Y

Depositing a protective layer thin film on the base 1062
substrate where the third oxide transparent semiconductor /
thin film 1s deposited by a PECVD process; meanwhile,
depositing a third metal layer on the base substrate where
the protective layer thin film 1s deposited

i 1063
Coating a layer of photoresist on the base substrate s

where the third metal layer is deposited T
¢ 1064

Performing exposing and developing on the coated _

photoresist with a gray tone or half tone mask to form a
second protective layer pattern, a second active layer
pattern, a second gate metal pattern and a pixel electrode
pattern

FIG. 15
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ARRAY SUBSTRATE AND
MANUFACTURING METHOD THEREOL,
AND DISPLAY DEVICE

TECHNICAL FIELD

Embodiments of the present disclosure relate to an array
substrate and a manufacturing method thereot, and a display
device.

BACKGROUND

A liquid crystal display 1s an important flat panel display,
and one integral liquid crystal display panel comprises a
backlight module, a polarizer, an upper substrate, a lower
substrate and liquid crystal molecules filling a cell compris-
ing the two substrates, wherein the upper substrate may be
a color filter substrate and the lower substrate may be an
array substrate.

Data lines and gate lines crossing transversely and lon-
gitudinally are formed on the array substrate. The data lines
and the gate lines together define pixel units arranged 1n a
matrix form. Each pixel unit comprises a Thin Film Tran-
sistor (TF'T) switch and a pixel electrode pattern, wherein
the TFT switch comprises a gate metal pattern, a source-
drain metal pattern and an active layer pattern; the gate metal
pattern 1s connected with the gate line, the source-drain
metal pattern 1s connected with the data line and the pixel
clectrode pattern, and the active layer pattern i1s formed
between the source-drain metal pattern and the gate metal
pattern. A common electrode pattern may be formed on the
array substrate and 1s used to form an electric field together
with the pixel electrode pattern, and a rotating degree of the
liquid crystal molecules 1s controlled by a change of inten-
sity of the electric field between the common electrode
pattern and the pixel electrode pattern.

Along with continuous improvement of the performance
of the TFT, 1t 1s hard for the existing TFT technology to have
a breakthrough. Although amorphous Silicon (a-S1), as a
material of the active layer, 1s easy to be fabricated 1n a large
area at low temperature and the technology 1s relatively
mature and becomes the most widely used technology at
present, the a-S1 material has a band gap of only 1.7V, 1s
opaque to visible light, has light sensitivity 1n a visible light
range and needs to add an opaque metal mask (black matrix)
to block light, which results 1n increased technology com-
plicacy of a TF'T-LCD, increase of cost, reduction of an ON
state current of a device, and longer pixel charging time; and
tfor large-sized display products, reliability and aperture ratio
are reduced, power consumption 1s increased, and the per-
formance 1s hard to be further improved, and therefore, the
array substrate 1s relatively poor 1n display performance and
high 1n cost.

SUMMARY

Embodiments of the present invention provide an array
substrate and a manufacturing method thereot, and a display
device, which can solve problems of poor display perfor-
mance and high cost of the array substrate.

One aspect, an embodiment of the present mvention
provides a manufacturing method of an array substrate,
comprising: forming a first gate metal pattern on a base
substrate; forming a gate msulating layer, a first active layer
pattern and a source-drain metal pattern on the base sub-
strate on which the first gate metal pattern 1s formed;
forming a {first protective layer pattern and a through hole
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pattern on the base substrate on which the source-drain
metal pattern 1s formed; and forming a second active layer

pattern and a pixel electrode pattern on the base substrate on
which the first protective layer pattern 1s formed.

Another aspect, an embodiment of the present mnvention
provides an array substrate, comprising: a base substrate; a
first gate metal pattern, formed on the array substrate; a gate
insulating layer, a first active layer pattern and a source-drain
metal pattern, formed on the base substrate on which the first
gate metal pattern 1s formed; a first protective layer pattern,
formed on the base substrate on which the source-drain
metal pattern 1s formed; and a second active layer pattern
and a pixel electrode pattern, formed on the base substrate
on which the first protective layer pattern 1s formed.

Another aspect, an embodiment of the present mnvention
provides display device, comprising the above mentioned
array substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to clearly illustrate the technical solution of the
embodiments of the disclosure, the drawings of the embodi-
ments will be briefly described in the following; 1t 1s obvious
that the described drawings are only related to some embodi-
ments of the disclosure and thus are not limitative of the
disclosure.

FIG. 1 1s a flow chart of a manufacturing method for an
array substrate according to an embodiment of the present
disclosure:

FIG. 2 15 a flow chart of a method for forming a first gate
metal pattern according to an embodiment of the present
disclosure:

FIG. 3 1s a schematic sectional diagram of depositing a
first metal layer according to an embodiment of the present
disclosure:

FIG. 4 15 a schematic sectional diagram of forming a first
gate metal pattern according to an embodiment of the
present disclosure;

FIG. 5 1s a flow chart of a method for forming a gate
insulating layer, a first active layer pattern and a source-drain
metal pattern according to an embodiment of the present
disclosure:

FIG. 6 1s a schematic sectional diagram of forming a gate
insulating layer according to an embodiment of the present
disclosure:

FIG. 7 1s a schematic sectional diagram of forming a first
active layer pattern and a source-drain metal pattern accord-
ing to an embodiment of the present disclosure;

FIG. 8 1s a flow chart of a method for forming a first
protective layer pattern and a through hole pattern according
to an embodiment of the present disclosure;

FIG. 9 15 a schematic sectional diagram of forming a first
protective layer pattern and a through hole pattern according
to an embodiment of the present disclosure;

FIG. 10 1s a flow chart of a method for forming a second
protective layer pattern, a second active layer pattern and a
pixel electrode pattern according to an embodiment of the
present disclosure;

FIG. 11 1s a schematic sectional diagram of depositing a
third oxide transparent semiconductor thin film according to
an embodiment of the present disclosure;

FIG. 12 1s a schematic sectional diagram of depositing a
protective layer thin film according to an embodiment of the
present disclosure;

FIG. 13 1s a schematic sectional diagram of coating
photoresist according to an embodiment of the present
disclosure:
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FIG. 14 1s a schematic sectional diagram of forming a
second protective layer pattern, a second active layer pattern

and a pixel electrode pattern according to an embodiment of
the present disclosure;

FIG. 15 1s a flow chart of another method for forming a
second protective layer pattern, a second active layer pattern
and a pixel electrode pattern according to an embodiment of
the present disclosure;

FIG. 16 1s a schematic sectional diagram of depositing a
third metal layer according to an embodiment of the present
disclosure:

FI1G. 17 1s another schematic sectional diagram of coating
photoresist according to an embodiment of the present
disclosure:

FIG. 18 1s a schematic sectional diagram of forming a
second protective layer pattern, a second active layer pat-
tern, a second gate metal pattern and a pixel electrode
pattern according to an embodiment of the present disclo-
sure; and

FIG. 19 1s a schematic sectional diagram of an array
substrate according to an embodiment of the present disclo-
sure.

DETAILED DESCRIPTION

In order to make objects, technical details and advantages
of the embodiments of the invention apparent, the technical
solutions of the embodiment will be described 1n a clearly
and fully understandable way 1n connection with the draw-
ings related to the embodiments of the invention. It is
obvious that the described embodiments are just a part but
not all of the embodiments of the invention. Based on the
described embodiments herein, those skilled in the art can
obtain other embodiment(s), without any 1nventive work,
which should be within the scope of the mvention.

In order to clarily the objects, technical solutions and
advantages of the present disclosure, the embodiments of the
present disclosure will be further described in detail in
combination with the drawings.

An embodiment of the present disclosure provides a
manufacturing method of an array substrate, as shown in
FIG. 1, the method comprises:

Step 101: forming a first gate metal pattern on a base
substrate.

Step 102: forming a gate insulating layer, a first active
layer pattern and a source-drain metal pattern on the base
substrate on which the first gate metal pattern 1s formed.

Step 103: forming a first protective layer pattern and a
through hole pattern on the base substrate on which the
source-drain metal pattern i1s formed.

Step 104: forming a second protective layer pattern, a
second active layer pattern and a pixel electrode pattern on
the base substrate on which the first protective layer pattern
1s formed.

In conclusion, with the manufacturing method of the array
substrate provided by the embodiment of the present dis-
closure, by forming the gate insulating layer, the first active
layer pattern and the source-drain metal pattern on the base
substrate on which the first gate metal pattern 1s formed,
forming the first protective layer pattern and the through
hole pattern on the base substrate on which the source-drain
metal pattern 1s formed, and forming the second protective
layer pattern, the second active layer pattern and the pixel
clectrode pattern on the base substrate on which the first
protective layer pattern 1s formed, the array substrate i1s
provided with dual active layer patterns, and compared with
the existing array substrate, technology complicacy of a
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TFT-LCD 1s reduced, an ON state current of a device 1s
increased, and pixel charging time 1s shortened; and for a
large-sized display product, reliability and aperture ratio are
improved, power consumption 1s reduced, and therefore, the
display performance of the array substrate 1s improved, and
the cost 1s reduced.

Further, as shown in FIG. 2, the step 101 may, for
example, include:

Step 1011: depositing a first oxide transparent semicon-
ductor thin film on the base substrate.

A first oxide transparent semiconductor thin film 3002 1s
deposited on the base substrate, for example, an oxide
transparent semiconductor thin film of 30-50 nm 1s depos-
ited on the base substrate by a magnetron sputtering process.
Exemplarnly, the oxide transparent semiconductor thin film
may be made of Indium Tin Oxide (ITO) or Indium Zinc
Oxide (1Z20).

Step 1012: depositing a first metal layer on the base
substrate on which the first oxide transparent semiconductor
thin {ilm 1s deposited.

As shown 1n FIG. 3, the first oxide transparent semicon-
ductor thin film 3002 1s deposited on the base substrate 3001
according to the step 1011, then a metal layer 3003 of
200-300 nm 1s deposited by a magnetron sputtering process.
Exemplarily, the metal layer may be made of Mo, Al, Cu, Ti
or W.

Step 1013: performing one patterning process on the base
substrate on which the first metal layer 1s deposited, forming
a common electrode pattern and a common line.

Exemplarily, a layer of photoresist 1s coated on the base
substrate on which the first metal layer 3003 1s deposited,
and the coated photoresist 1s exposed by using a gray tone
or half tone mask, then the coated photoresist 1s developed,
the first metal layer and the first oxide transparent semicon-
ductor thin film are wet-etched, to form the common elec-
trode pattern and the common line.

Step 1014 performing an etching on the base substrate on
which the common electrode pattern 1s formed, to form a
gate line, a first gate metal pattern and a data line.

Exemplarily, ashing the photoresist in step 1013 to
remove a part of reserved photoresist and a second wet
etching 1s performed to form the gate line, the first gate metal
pattern 3004 and the data line, as shown 1n FIG. 4, and 3005
in FIG. 4 1s the common electrode pattern. It should be noted
that the common line, the gate line and the data line formed
in the steps 1013 and 1014 are not shown in FIG. 4.

As shown 1 FIG. 5, the step 102, for example, may
include:

Step 1021: forming the gate insulating layer on the base
substrate on which the first gate metal pattern 1s formed, by
a PECVD process.

Exemplarily, as shown 1n FIG. 6, a gate insulating layer
3006 of 300-400 nm 1s deposited by a plasma enhanced
chemical vapor deposition (PECVD) process.

Step 1022: depositing a second oxide transparent semi-
conductor thin film on the base substrate on which the gate
insulating layer 1s formed.

The second oxide transparent semiconductor thin film 1s
deposited on the gate msulating layer, for example, an oxide
transparent semiconductor thin film of 30-50 nm 1s depos-
ited on the gate mnsulating layer by a magnetron sputtering

process. Exemplarily, the oxide transparent semiconductor
thin {ilm may be made of Zinc Oxide (ZnQO), IZ0, Indium

Galllum Zinc Oxide (IGZ0O) or Indium-Tin-Zinc-Oxide
(ITZ0). In addition, the oxide transparent semiconductor
thin film may be made of an amorphous Silicon (a-Si)

tabricated by using a PECVD.
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Step 1023: depositing a second metal layer on the base
substrate on which the second oxide transparent semicon-
ductor thin film 1s deposited.

Based on the step 1022, a metal layer of 200-300 nm 1s
deposited again by, for example, a magnetron sputtering
process. Exemplarily, the metal layer may be made of Mo,
Al, Cu, T1 or W.

Step 1024 performing one patterning process on the base
substrate on which the second metal layer 1s deposited, to
form a first active layer pattern and a source-drain metal
pattern.

Exemplarily, the base substrate on which the second metal
layer 1s deposited 1s coated with a layer of photoresist, and
the coated photoresist 1s exposed by using a gray tone or half
tone mask, then the coated photoresist 1s developed and
ctched to form a first active layer pattern 3007 and a
source-drain metal pattern 3008, as shown 1n FIG. 7. The
source-drain metal pattern at least comprises a source metal
pattern and a drain metal pattern.

As shown 1n FIG. 8, the step 103, for example, may
include:

Step 1031: depositing a first protective layer thin film on
the base substrate on which the source-drain metal pattern 1s
deposited.

Exemplarily, a protective layer thin film may be deposited
by, for example, a PECVD process.

Step 1032: performing one patterning process on the base
substrate on which the first protective layer thin film 1s
deposited to form a first protective layer pattern and a
through hole pattern.

Exemplarily, the base substrate on which the first protec-
tive layer thin film 1s deposited 1s subjected to steps of
coating photoresist, exposing, developing and etching, to
form a first protective layer pattern 3009 and a through hole
pattern 3010, as shown 1n FIG. 9.

In one aspect, the step 104 of forming the second pro-
tective layer pattern, the second active layer pattern and the
pixel electrode pattern by one patterning process, as shown
in FIG. 10, for example, may include:

Step 1041: depositing a third oxide transparent semicon-
ductor thin film on the base substrate on which the through
hole pattern 1s formed, by, for example, a magnetron sput-
tering process.

As shown 1n FIG. 11, a third oxide transparent semicon-
ductor thin film 3011 1s deposited on the through hole pattern
3010, for example, a layer of oxide transparent semicon-
ductor thin film of 30 nm-30 nm 1s deposited on the through
hole pattern by a magnetron sputtering process. Exemplarily,
the oxide transparent semiconductor thin film may be made
of ZnO, 170, IGZ0 or ITZO.

Step 1042: depositing a protective layer thin film on the
base substrate on which the third oxide transparent semi-
conductor thin film 1s deposited by, for example, a PECVD
pProcess.

As shown 1 FIG. 12, a protective layer thin film 3012 1s
deposited on the base substrate on which the third oxide
transparent semiconductor thin film 3011 1s deposited by, for
example, a PECVD process.

Step 1043: coating a layer of photoresist on the base
substrate on which the protective layer thin film 1s deposited.

As shown 1n FIG. 13, the base substrate on which the
protective layer thin film 3012 1s deposited 1s coated with a
layer of photoresist 3013.

Step 1044: performing exposing and developing on the
coated photoresist with a gray tone mask or half tone mask,
to form a second protective layer pattern, a second active
layer pattern and a pixel electrode pattern.
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A second protective layer pattern 3014, a second active
layer pattern 3015 and a pixel electrode pattern 3016 formed
with a gray tone mask or a half tone mask by performing
exposing and developing on the coated photoresist are as
shown 1 FIG. 14.

Finally, based on the step 1044, an 10n injection or plasma
treatment process 1s used to convert the third oxide trans-
parent semiconductor thin film of the pixel electrode to a
transparent conductive thin film.

In another aspect, the step 104 of forming the second
protective layer pattern, the second active layer pattern, the
second gate metal pattern and the pixel electrode pattern by
one patterning process, as shown i FIG. 15, for example,
may include:

Step 1061: depositing a third oxide transparent semicon-
ductor thin film on the base substrate on which the through
hole pattern 1s formed, by a magnetron sputtering process.

An exemplary process of the step 1061 may refer to the
step 1041.

Step 1062: depositing a protective layer thin film on the
base substrate on which the third oxide transparent semi-
conductor thin film 1s deposited by, for example, a PECVD
process; meanwhile, depositing a third metal layer on the
base substrate on which the protective layer thin film 1s
deposited.

An exemplary process of depositing a protective layer
thin film on the base substrate on which the third oxide
transparent semiconductor thin film 1s deposited by, for
example, a PECVD process may refer to the step 1042. The
third metal layer 1s deposited by, for example, a PECVD
process, as shown in FIG. 16, a third metal layer 3017 1s
deposited on the base substrate on which the protective layer
thin film 3012 1s deposited.

Step 1063: coating a layer of photoresist on the base
substrate on which the third metal layer 1s deposited.

As shown 1n FIG. 17, the base substrate on which the third
metal layer 3017 1s deposited 1s coated with a layer of
photoresist 3018.

Step 1064: performing exposing and developing on the
coated photoresist with a gray tone or half tone mask to form
a second protective layer pattern, a second active layer
pattern, a second gate metal pattern and a pixel electrode
pattern.

The second protective layer pattern 3014, the second
active layer pattern 30135, a second gate metal pattern 3019
and the pixel electrode pattern 3016 formed by performing
exposing and developing on the coated photoresist with the
gray tone or half tone mask 1s shown in FIG. 18. In addition,
in FIG. 18, 3001 denotes the base substrate, 3004 denotes
the first gate metal pattern, 3006 denotes the gate insulating
layer, 3007 denotes the first active layer pattern, 3008
denotes the source-drain metal pattern, 3009 denotes the first
protective layer pattern, 3010 denotes the through hole
pattern and 3005 denotes the common electrode pattern.

It should be noted that by depositing the third metal layer,
the formed second gate metal pattern can be used for
ensuring and controlling the normal performances of the
second active layer pattern.

It should be noted that an order of the steps of the
manufacturing method for the array substrate provided in the
embodiments of the present disclosure may be properly
adjusted, the number of the steps may be correspondingly
increased or reduced according to situations, changed meth-
ods easily conceived by any skilled 1n the art 1n the technical
scope disclosed 1n the present disclosure should fall within
the protection scope of the present disclosure and are not
repeated herein.
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In conclusion, according to the manufacturing method of
the array substrate provided 1n an embodiment of the present
disclosure, by forming the gate insulating layer, the first
active layer pattern and the source-drain metal pattern on the
base substrate on which the first gate metal pattern 1s
formed, forming the first protective layer pattern and the
through hole pattern on the base substrate on which the
source-drain metal pattern 1s formed, and forming the sec-
ond protective layer pattern, the second active layer pattern
and the pixel electrode pattern on the base substrate on
which the first protective layer pattern 1s formed, the array
substrate 1s provided with dual active layer patterns, and
compared with the existing array substrate, technology com-
plicacy of a TFT-LCD 1s reduced, an ON state current of a
device 1s increased, and pixel charging time 1s shortened;
and for a large-sized display product, reliability and aperture
ratio are immproved, power consumption 1s reduced, and
therefore, the display performance of the array substrate 1s
improved, and the cost 1s reduced.

An embodiment of the present disclosure provides an
array substrate, as shown in FIG. 19, the array substrate may
comprise: a base substrate 3001; a first gate metal pattern
3004 formed on the base substrate 3001; a gate msulating
layer 3006, a first active layer pattern 3007 and a source-
drain metal pattern 3008 formed on the base substrate on
which the first gate metal pattern 3004 1s formed; a first
protective layer pattern 3009 formed on the base substrate
on which the source-drain metal pattern 3008 1s formed; and
a second active layer pattern 3015 and a pixel electrode
pattern 3016 formed on the base substrate on which the first
protective layer pattern 3009 1s formed. In the diagram, 3005
denotes a common electrode pattern.

In conclusion, with the array substrate provided 1n an
embodiment of the present disclosure, by forming the gate
insulating layer, the first active layer pattern and the source-
drain metal pattern on the base substrate on which the first
gate metal pattern 1s formed, forming the first protective
layer pattern and the through hole pattern on the base
substrate on which the source-drain metal pattern 1s formed,
and forming the second active layer pattern and the pixel
clectrode pattern on the base substrate on which the first
protective layer pattern 1s formed, the array substrate 1s
provided with dual active layer patterns, and compared with
the existing array substrate, technology complicacy of a
TFT-LCD 1s reduced, an ON state current of a device 1s
increased, and pixel charging time 1s shortened; and for a
large-sized display product, reliability and aperture ratio are
improved, power consumption 1s reduced, and therefore, the
display performance of the array substrate 1s improved, and
the cost 1s reduced.

An embodiment of the present disclosure provides
another array substrate, as shown in FIG. 18, the array
substrate may comprise: a base substrate 3001; a first gate
metal pattern 3004 formed on the base substrate 3001; a gate
insulating layer 3006, a first active layer pattern 3007 and a
source-drain metal pattern 3008 formed on the base sub-
strate on which the gate metal pattern 3004 1s formed; a first
protective layer pattern 3009 formed on the base substrate
on which the source-drain metal pattern 3008 1s formed; a
second active layer pattern 3015 and a pixel electrode
pattern 3016 formed on the base substrate on which the first
protective layer pattern 3009 1s formed; a second protective
layer pattern 3014 formed on the base substrate on which the
second active layer pattern 3015 1s formed; a second gate
metal pattern 3019 formed on the base substrate on which
the second protective layer pattern 3014 1s formed; a through
hole pattern 3010 formed on the base substrate on which the
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first protective layer pattern 3009 1s formed; and a common
clectrode pattern 3005, a common line, a gate line and a data
line formed on the base substrate (the common line, the gate
line and the data line are not shown 1n FIG. 18).

In conclusion, with the array substrate provided in an
embodiment of the present disclosure, by forming the gate
insulating layer, the first active layer pattern and the source-
drain metal pattern on the base substrate on which the first
gate metal pattern 1s formed, forming the first protective
layer pattern and the through hole pattern on the base
substrate on which the source-drain metal pattern 1s formed,
and forming the second protective layer pattern, the second
active layer pattern and the pixel electrode pattern on the
base substrate on which the first protective layer pattern 1s
formed, the array substrate 1s provided with dual active layer
patterns, and compared with the existing array substrate,
technology complicacy of a TFIT-LCD 1s reduced, an ON
state current of a device 1s increased, and pixel charging time
1s shortened; and for a large-sized display product, reliability
and aperture ratio are improved, power consumption 1s
reduced, and therefore, the display performance of the array
substrate 1s 1mproved, and the cost 1s reduced.

With the array substrate and the manufacturing method
thereol according to the embodiments of the present disclo-
sure, the manufacturing method 1s extremely simple and a

simple complete process thereotf still adopt four patterning
processes to finish an Advanced Super Dimension Switch
(ADSDS) structure, and ADSDS 1s briefly referred to as
ADS. An ADS technology of dual active layers can improve
picture quality of a TF'T-LCD product, and has advantages
of high resolution, high transmittance, low power consump-
tion, wide viewing angle, high aperture ratio, low aberration
and the like. The dual active layer structure provided 1n the
embodiments of the present disclosure can greatly increase
the ON state current of a device and shorten pixel charging
time, has great advantages for a large-sized high Pixels Per
Inch (PPI) high-frequency product, and ensures stability of
performance and cost.

An embodiment of the present disclosure provides a
display device, and the display device may comprise the
array substrate as shown i FIG. 18 or FIG. 19. The display
device comprises a hiquid crystal panel, a liqmd crystal
television, a cellphone, a tablet computer, a navigator, eftc.
With the array substrate provided in an embodiment of the
present disclosure, by forming the gate insulating layer, the
first active layer pattern and the source-drain metal pattern
on the base substrate on which the first gate metal pattern 1s
formed, forming the first protective layer pattern and the
through hole pattern on the base substrate on which the
source-drain metal pattern 1s formed, and forming the sec-
ond protective layer pattern, the second active layer pattern
and the pixel electrode pattern on the base substrate on
which the first protective layer pattern 1s formed, the array
substrate 1s provided with dual active layer patterns, and
compared with the existing array substrate, technology com-
plicacy of a TFT-LCD 1s reduced, an ON state current of a
device 1s increased, and the pixel charging time 1s shortened;
and for a large-sized display product, reliability and aperture
ratio are improved, power consumption 1s reduced, and
therefore, the display performance of the array substrate 1s
improved, and the cost 1s reduced.

Those skilled in the art can clearly learn that for the
purpose of convenience and concise description, a specific
forming process of the above described device can refer to
a corresponding process 1n the embodiments of the forgoing
method, and 1s not repeated herein.
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Above 1s merely preferably embodiments of the present
disclosure rather than limitative of the present disclosure,
and any modification, equivalent substitution and improve-
ment within the spirit and principle of the present disclosure
should fall into the protection scope of the present disclo-
sure.

The application claims priority of Chinese Patent Appli-
cation No. 201510199787.3 filed on Apr. 23, 2015, the
disclosure of which 1s incorporated herein by reference in 1ts
entirety as part of the present application.

The 1nvention claimed 1s:
1. A manufacturing method of an array substrate, com-
prising;:
forming a first gate metal pattern on a base substrate;
forming a gate insulating layer, a first active layer pattern
and a source-drain metal pattern on the base substrate
on which the first gate metal pattern 1s formed;
forming a first protective layer pattern and a through hole
pattern on the base substrate on which the source-drain
metal pattern 1s formed; and
forming a second active layer pattern and a pixel electrode
pattern by etching a same thin film layer through a same
patterning process on the base substrate on which the
first protective layer pattern 1s formed, the second
active layer pattern and the pixel electrode pattern
being directly formed on the first protective layer
pattern, and the second active layer pattern and the
pixel electrode pattern being 1n direct contact with each
other.
2. The method according to claim 1, wherein the forming
a second active layer pattern and a pixel electrode pattern by
ctching a same thin film layer though a same patterning
process on the base substrate on which the first protective
layer pattern 1s formed, further comprises:
forming a second protective layer pattern on the base
substrate on which the first protective layer pattern 1s
formed.
3. The method according to claim 1, wherein the forming,
a first gate metal pattern on the base substrate, comprises:
depositing a first oxide transparent semiconductor thin
film on the base substrate;
depositing a first metal layer on the base substrate on
which the first oxide transparent semiconductor thin
film 1s deposited;
performing one patterning process on the base substrate
on which the first metal layer 1s deposited, to form a
common electrode pattern and a common line; and
performing an etching on the base substrate on which the
common e¢lectrode pattern 1s formed, to form a gate
line, the first gate metal pattern and a data line.
4. The method according to claim 3, wherein,
the first oxide transparent semiconductor thin film 1s made
of ITO or IZ0; and
the first metal layer 1s made of Mo, Al, Cu, T1 or W.
5. The method according to claim 1, wherein the forming,
a gate insulating layer, a first active layer pattern and a
source-drain metal pattern on the base substrate on which
the first gate metal pattern 1s formed, comprises:
forming the gate msulating layer on the base substrate on
which the first gate metal pattern 1s formed;
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depositing a second oxide transparent semiconductor thin
film on the base substrate on which the gate msulating
layer 1s formed;

depositing a second metal layer on the base substrate on
which the second oxide transparent semiconductor thin
film 1s deposited; and

performing one patterning process on the base substrate
on which the second metal layer 1s deposited, to form
the first active layer pattern and the source-drain metal
pattern.

6. The method according to claim 35, wherein

the second oxide transparent semiconductor thin film 1s

made of ZnO, 170, IGZ0O or ITZ0O; and

the second metal layer 1s made of Mo, Al, Cu, T1 or W.

7. The method according to claim 2, wherein the forming,
a second protective layer pattern, a second active layer
pattern and a pixel electrode pattern on the base substrate on
which the through hole pattern 1s formed, comprises:

depositing a third oxide transparent semiconductor thin

film on the base substrate on which the through hole
pattern 1s formed;

depositing a protective layer thin film on the base sub-

strate on which the third oxide transparent semicon-
ductor thin film 1s deposited;

coating a layer ol photoresist on the base substrate on

which the protective layer thin film 1s deposited; and
performing exposing and developing on the coated pho-
toresist with a gray tone mask or a haltf tone mask, to
form the second protective layer pattern, the second
active layer pattern and the pixel electrode pattern.

8. The method according to claim 2, wherein the forming,
a second protective layer pattern, a second active layer
pattern and a pixel electrode pattern on the base substrate on
which the through hole pattern 1s formed, comprises:

depositing a third oxide transparent semiconductor thin

film on the base substrate on which the through hole
pattern 1s formed;

depositing a protective layer thin film on the base sub-

strate on which the third oxide transparent semicon-
ductor thin film 1s deposited; meanwhile,
depositing a third metal layer on the base substrate on
which the protective layer thin film 1s deposited;

coating a layer of photoresist on the base substrate on
which the third metal layer 1s deposited; and

performing exposing and developing on the coated pho-
toresist with a gray tone mask or a half tone mask, to
form the second protective layer pattern, the second
active layer pattern, a second gate metal pattern and the
pixel electrode pattern.

9. The method according to claim 8, wherein

the third oxide transparent semiconductor thin film 1s

made of ZnO, 170, 1IGZ0O or ITZ0O.

10. The method according to claim 7, further comprising:
converting the third oxide transparent semiconductor thin
film of the pixel electrode pattern into a transparent con-
ductive thin film.

11. The method according to claim 8, further comprising:
converting the third oxide transparent semiconductor thin
film of the pixel electrode pattern into a transparent con-
ductive thin film.
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